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adequate at present for validation of C02 sensitivity studies with climate
models.

Past Climatic Data

There is mounting evidence that the varying distribution of solar radiation
associated with orbital variations (Hays et al., 1976) is an important factor
in climatic change on the 104-105-year time scale.'Observational studies of
past climate can document these changes so that any response to changes in
solar radiation forcing from model calculations can be compared with
observations. These studies are aiding in the development of a theory of
large-scale climatic changes in response to external changes in solar radiations.

A possibly important feature of past climates is revealed by the recent
work by Berner et al. (1980) and Delmas et al. (1980), which points to large
changes in C02 concentration over the past 20,000 years (more C02 about
5000 years ago and less before 10,000 years ago). Even if these CO2 changes
did not initiate climatic change, they may amplify the change and could
provide extremely useful knowledge about large-scale feedback processes
that operate at the glacial-interglacial scale of climate variations, a point
made recently by Thompson and Schneider (1981).

Several individuals and groups are beginning to examine past climatic data
for the purpose of developing "warm-earth'' climate reconstructions (Kellogg,
1977; Butzer, 1980; Pittock, 1980). A sequence of workshops (Kellogg and
Schneider, 1981) has been proposed that would bring together a multidisci-
plinary group to work on this problem area. Although there are few published
papers in this area at this time, it is possible to address some of the same
problems, limitations, and opportunities that apply to contemporary climatic
data sets.

1.   Past climate data sets can probably be identified that have the same
magnitude of change as that predicted for C02-induced climatic change. The
period 5000-7000 years ago, or perhaps a previous interglacial, may be such
a period, but further work will be necessary to confirm, reject, or modify
this conjecture. Much effort will be required to calibrate the past climate
sensors  (fossil  plankton,  pollen,  geomorphic features,  for example) in
quantitative terms for comparison with climate-model simulations.

2.   As with contemporary data sets, past climate data sets provide the
potential for observing many components of the climate system: ocean, land
surface, cryosphere. Moreover, such paleoclimatic reconstructions can provide
a great deal of insight into regional climate changes on a warmer Earth and
notable distributions of temperature, rainfall, and soil moisture of major
importance for biological productivity. However, the assembly of past climate